In seeking to understand how life-threatening illness affects children psychologically, projective testing may be beneficial, particularly when attempting to identify psychological problems in younger adolescents. The advantages of projective testing are that it does not depend on patients' verbal ability and is not invasive. Three cancer inpatients from Kyoto Prefectural University of Medicine, aged between 10 and 16 years old, participated in the study. Projective testing was used to measure the depth of participants' distress and included a tree-drawing test, a person-drawing test and a free drawing test. Results from the tree-and person-drawing tests indicated energy loss, anxiety and a sense of emptiness. However, results from the free drawing test suggested that the children had hope and a desire to recover from their illness. The combination of drawing tests in this study may increase the understanding of the internal psychological difficulties faced by children hospitalized with cancer.
INTRODUCTION
Although treatment strategies for malignant diseases in children have been improving (1) , there are several studies showing that many hospitalized children with cancer and cancer survivors suffer from psychological distress (2 -6) . To understand how life-threatening illnesses affect children psychologically and to examine the psychological effects on a multi-dimensional level, qualitative methods may be beneficial. The interview method is a typical qualitative method (7, 8) ; however, the quality of interview findings may depend on patients' verbal abilities, especially in younger adolescents.
Projective testing is one strategy that may be used to understand a child's internal psychological state; this strategy is designed to allow the child to respond openly to an ambiguous stimulus to reveal internal conflicts and subconscious distress. The advantages of projective testing are that it does not depend on verbal ability and is not invasive. Some studies have shown that drawing may be a useful way to provide an in-depth understanding of psychological issues in children with cancer (9,10); however, no research of this nature has been conducted in an Asian country. This exploratory study was conducted to examine the psychological difficulties faced by Japanese children with cancer using projective testing, including a tree-drawing test, a person-drawing test and a free drawing test.
PATIENTS AND METHODS
Three cancer patients hospitalized at Kyoto Prefectural University of Medicine during June and July 2010, and aged between 10 and 16 years old, participated in the study. The children's mental states were assessed by clinical psychologists (K.N. and H.N.). The children were asked to draw four pictures, including a tree, a boy, a girl and a free picture. A blank piece of paper was provided, in addition to a black pencil for tree and people drawings, and colored pencils for the free drawing. The pictures were analyzed by K.N. and H.N. in accordance with previous research (9,11 -14) . When there was a difference of interpretation between the two psychologists, they discussed their differing perspectives with the other coauthors until they came to a consensus. Ethical approval for the study was granted by the institutional review board.
TREE-DRAWING TEST
The Baum Test (11, 12) , one of the most famous projective tests, was used for the tree-drawing test. In this test, the details of the tree drawn by the child-including the location of the tree on the paper, the height of the tree, the strength of the brushstroke and the shape of the tree crown-are interpreted to reveal the participant's internal state. The researcher asked each child to draw one tree and explain the details of the tree.
PERSON-DRAWING TEST
The person-drawing test is used to focus on the participant's view of his or her world and the way he or she sees others (14) . Participants were asked to draw two pictures of a person. Upon completion of the first drawing, they were asked to provide details about the person they drew, such as gender, age and character. Then, they were asked to draw a person of the opposite gender and describe this person.
FREE DRAWING TEST
Following the researcher's instructions, participants drew a free picture. This technique has been used by Susan R. Bach, a clinical psychologist in Switzerland who has dedicated her life to research on psychological problems in terminally ill children (9) . She proposed that freely drawn pictures revealed children's unconscious desires or cognitions surrounding their terminal illness.
RESULTS
All three participants completed the set of three drawing tests (Table 1) . Comorbid psychiatric disorders were not revealed. Participants were not informed of their actual medical diagnoses or prognoses.
OVERALL IMPRESSION
The internal psychological states of the participants were revealed in their drawings; overall, the drawings indicated energy loss, anxiety and a sense of emptiness. With regard to ego, feeble-looking trees and people were thought to represent a weakened ego state. The size of the tree drawings was relatively small, and the participants' writing pressure was somewhat weak. The free pictures, which revealed participants' desires and previously enjoyed activities, were drawn in more careful detail and seemed to indicate that participants had a strong desire to recover from their illnesses.
CASE 1
One day, R.N., a 13-year-old boy, felt abdominal pain and had an attack of diarrhea that lasted for a week. He underwent an abdominal computed tomography scan in a nearby hospital, which showed signs of intestinal invagination and an ileocecal tumor, and he was referred to our university hospital. Ileocecal resection was performed, and he was diagnosed with lymphoma; following the resection surgery, chemotherapy was administered.
DRAWINGS

TREE
The tree was drawn in the upper left corner of the paper, was very small and had no branches; leaves were drawn, but without detail, and only the outline of the tree was drawn. His writing pressure was weak (Fig. 1a) .
PERSONS
The first person was drawn in the middle of the paper. It was a fictional male character with short hair, who was standing and gazing straight forward. R.N. described his image as a young elementary schoolboy, who was kind, smart and good at sports (Fig. 1b) . The second drawing was of a girl who was also standing and gazing straight forward. R.N. explained that the girl was also fictional; she was a middle-grade elementary school student, who was something of a tomboy, good at sports, did not like studying and was always looking after her friends. (Fig. 1c) .
FREE DRAWING
The drawing depicted a baseball bat, a baseball diamond and a barbeque stand. R.N. said, 'I started playing baseball when I was nine. I want to play again'. With respect to the barbeque, R.N. used to go to a nearby river with his family and friends to enjoy barbeques (Fig. 1d) .
COMMENT
The Baum Test showed high levels of anxiety, decreased energy and apathy; the tree located in the upper left corner of the paper is indicative of autism or fantasy (11, 14) . The pictures 
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Drawing tests for children with cancer of people were drawn in detail, but their facial expressions were poorly depicted, which suggests that R.N. was defensive and seemed to fear expressing his internal feelings to others.
CASE 2
When A.S. was 14 years of age, she felt a tumor in her perineal region. The results of an MRI scan and biopsy showed a possible sarcoma, with several metastatic lesions. Intensive chemotherapy and radiotherapy were administered, following which a partial resection was performed. Almost a year after she was admitted to the hospital, recurrent sarcoma was detected. She was then readmitted, and chemotherapy was restarted. The drawing tests were performed when she was 16 years of age.
DRAWINGS
TREE
The tree was drawn in the middle of the paper and was of a meager size; only the outline of the tree was drawn, without detail. A.S. explained that the tree was of a normal type found in parks (Fig. 1e) .
PERSON
The first drawing depicted a very small girl in the middle of the paper, with little detail; the girl's hair had fallen out, and she was standing facing forward, smiling slightly. A.S. explained, 'The girl is me. She is always smiling'. However, she also said, 'At night, she thinks about bad things that might happen to her' (Fig. 1f ) . The second drawing was of a boy, standing up, wearing a shirt with the word 'win' printed on it, making a 'V' sign with his right hand; he had lost his left arm. A.S. explained that the reason he had lost his left arm was not clear, but that the boy had a positive attitude, and that the 'V' sign represented recovery from illness (Fig. 1g) .
FREE PICTURE
A girl sitting in a hot spring in the mountains was drawn. A.S. explained that the girl in the picture was herself and that the spa was a very beautiful place where she could feel a sense of comfort. Although they were not included in the picture, A.S. stated that the girl in the picture was with her family. (Fig. 1h) .
COMMENT
The Baum Test indicated a sense of emptiness and loss of future perspective. The small size of the people drawn suggested conflict between hope of recovery and decreasing self-esteem and confidence.
CASE 3
One day, at the age of 12, Y.K. felt a sense of pain in his left armpit. The results of a biopsy showed malignant lymphoma, and chemotherapy was administered. Y.K. was not informed Jpn J Clin Oncol 2014;44(10) 1011 of his actual diagnosis; he only knew that he had to stay to undergo treatment for something bad in his body.
DRAWINGS
TREE
The tree was drawn in the lower right corner of the paper. It was very small, had few leaves and had very short branches and roots. (Fig. 1i) .
PERSONS
Y.K. drew a boy. The boy stood facing forward and had no hair. Y.K. explained that the boy was 12 or 13 years of age and was just standing, thinking of nothing special (Fig. 1j) .
The second drawing depicted a girl who was similar to the boy in the first picture; she was also standing facing forward and had no hair. Y.K. explained that the girl was 7 or 8 years of age and was not doing anything special either (Fig. 1k) .
FREE PICTURE
A famous baseball stadium in Japan was drawn. Y.K. explained that there was a professional match being played in the stadium and that his favorite player had hit a home run. (Fig. 1l) .
COMMENT
The tree drawn in the lower right corner of the paper suggests apathy and confusion (11, 14) , and his writing pressure was very weak. These points indicate that Y.K. lacked flexibility and was incapable of adapting to changing circumstances. In contrast, the picture of the baseball stadium was drawn in detail, thereby reflecting his desire and will to recover from his illness.
DISCUSSION
Although this study is preliminary, the results indicate that the children in the study were experiencing strong anxiety and weakened ego states. Conversely, the free pictures reflected the children's desires and their hope of recovery from illness. It is important to note that the children who participated in this study were not informed of their actual diagnoses or prognoses. The extensive use of non-verbal and indirect communication is a unique cultural feature in Japan (15) . Due to this feature of our communication style, it is uncommon in Japan today to tell the truth to children with severe illnesses (16) . Due to these cultural issues, there may be differences between features of the pictures in this study and those in studies conducted in Western countries. In this study, there was no indication that the children were aware of their fate. This stands in contrast with the findings from the research by Susan R. Bach, who proposed that pictures drawn by severely ill children have unique features that reflect their imminent death (9).
In conclusion, the combination of drawing tests used in this study may make it possible to better understand the internal psychological difficulties faced by hospitalized children with cancer. Further research with a larger sample is needed to validate these findings.
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